Sandwich hybridization as a convenient method for the detection of nucleic acids in crude samples.
A method based on three-DNA-component, sandwich hybridization has been designed for the detection and quantitation of nucleic acids in crude samples using adenovirus DNA as a model. Two non-overlapping restriction fragments of adenovirus type 2 (Ad2) DNA were cloned into two vectors, the pBR322 plasmid and M13 phage. The recombinant plasmid DNA was immobilized onto nitrocellulose filters and the single-stranded recombinant phage DNA was labeled with 125I and used as a probe. When these two reagents were incubated under annealing conditions no radioactivity became filter-bound; only if denatured adenovirus DNA was added as the third reagent, it mediated the attachment of the radioactive probe to the filters. Hybridization efficiency was shown to be dependent on both the filter and probe DNA concentrations and on the hybridization conditions. When standardized, the assay is quantitative, and under the conditions used 0.2 ng of adenovirus DNA (8 X 10(-6) pmol) could be detected by an overnight incubation. The test is suitable for crude samples, e.g., solubilized cell extracts, without any purification steps. Less than 100 cells infected with Ad2 can be detected, implying that the assay could be applicable to virus diagnostics.